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A STUDY OF THE WEAK FOOT, 

WITU REFERENCE TO 

[TS CAUSES, ITS DIAGNOSIS, AXO ITS CURE; 

WITH AN ANALYSIS OF A TBoUSAND CASES OF 

SO-CALLED FLAT-FOOT.* 

By royal WIUTMAN, M. D,, M. R. C, S, 

TiiB fuDctioQ of the foot ia to bear the weight of the 
body and to serve ae a lever for its work. Nornistlj' this 
weight and Btrain fall through the centre of Ihe foot and 
are balanced there by muscular activity. If for auy c«use 
this normal relation is disturbed, the foot is thereby placed 
at a mechanical disadvantage in tlie performance of its 
functions, for in spite of the accom modal Jve power of Na- 
ture to disease and deformity its mechanisms are subject 
to the same laws that govern other mathines, a fact that 
must he appreciated if weakness is to he recognized and 
deformity overcome. If the foot, for example, is to per- 
form its fnuctions, its component parts must be in normal 
condition and held in proper relation to one another, the 
muscular power must be sufficient, and the strain and 
weight mast not be too great for the strength of the mech- 
anism. If any one of these conditions is lacking, the foot 
VxaA before the AmericoD OrtbopRidic A.'tsnciiition, ScpteuilHjr 18, 
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mbalanced aiiii ineffective as a lever; in otlier 
words, it loses its spring and elasticity, the ability to raise 
and propel tbc body. 

"When the foot ceases to act or to he used as a lever, it 
loses the support and control of the muscles which have 
balanced the weight in its proper relation to it, and the 
flttitude of pasaive support must be assumed, in which the 
burden falls on the inner side and the strain upon the 
ligamentfi. Whether this attitude is voluntarily assumed 
or whether it is forced upon the foot, the disuse of func- 
tion and the mechanical disadvantages to which the foot 
is subjected predispose to weakness and deformity. 

The type and exemplification of the weak foot is the 
so-called flat-foot, which not only has lost its function as a 
lever, but is a source of discomfort and pain when used 
at all 

Flat-foot, when fully developed, is practically a disloca- 
■»ion, in which the astragalus has slipped downward and in- 
ward from the remainder of the foot to which the muscles 
are attached ; this causes the bulging on the inner side, the 
most noticeable and characteristic sign of the affection. 
When such a foot is in use it is apparent that the deform- 
ity is made up of three elements : 

1. The weight of the body falls upon its inner side ; 
die foot is in a position of valgns. 

2. The leg resting on the displaced astragalus turns in ; 
the foot turns out, so that the line of strain through which 
the power is transmitted to the fulcrum no longer falls 
through the centre of the foot, but to its inner lide ; the 
foot is abducted or everted in its relation to the leg. 

3. There are broadening and flattening of the arched 
portion of the foot ; the foot is flat (Fig. l). 

As a consequence of the displacements, the foot, con- 
sidered ae a machine, is twisted and ont of gear, for the 
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relation of the joint surfacCB is so changed that motion is 
restricted and normal muscular action impossible. The 
foot is weak and vulnerable, constantly exposed to over- 
strain aiid iujury ; thus the deformity is nsnally progressive 




and is accompanied by spasm, secondary contraction, and 
atrophy of muscles, and by similar nutritive and accommo- 
dative changes in the bones and ligaments. 

The compound deformity of Bat-foot may be regarded 
simply as the development of the weak foot. Weak foot 
may be found in every grade, from the foot intrinsically 
strong which is doing its work at a disailvantagc because 
uf improper attitudes unwittingly assumed, to the foot in- 
trinsically weak or overburdened, and therefore obliged to 
assume the improper altitude. 

As flat-foot is the further development of the weak foot 
eu the weak foot is often in its appearance and function 
the exaggeration or improper use of a normal attitude. T« 
illustrate tbis fact, let one evert the foot and bear the en* 
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tire weight of the body upon it, the leg being flexed aome- 
nhat forward to bring the weig'ht over the head of the 
astragalus, aod an approximation to the appearance of flat- 
foot may he produced ; the inner horder of the foot he- 
comes slightly convex, the arch is lowered, and the line of 
strain is displaced .to the inner side (t"ig. 2), Yet this and 
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a much greater burden may he borne without a semblance 
of deformity if the weight is thrown to the outer side of 
the foot, and the great toe pressed firmly against the floor 
(Fig. 3). 
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Tiiia attitude illuatrates the voluntary protection in 
which the weight is balanced by muscular activity. In the 
first illustration the strain falls on tlie inner, elastic, and 




mechanically weaker side, for the os calcis, hollowed onl 
on its inner side for the passage of vessels and tendons, oc- 
cupies a position of nnstable eijnilibrium {F'\g. 4) ; so thkt 
tht) weight of the l>ody tends to lip it over into the flat- 
foot position of valgus (Pig. S). Under tht aame iufla- 
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ence tlie astra^^alus rotates downward and inward, still 
further increasing the instahilitj of the os calcis. In 
this position the foot receives but little aid from the 
muscles, so that exaggeration to deformity is only pre- 
vented by the ligaments and by the shape of the articular 
surfaces ; thus weakness may he induced by the esceasive 
use of a normal attitude, and not only by that, as in 
long standing, but also by its improper nse in work that 
fe motion, and in which this active motion 
D of postures, and thus relief from constant 




strain, are essential to iti integrity. For, although the 
work performed in walking is greater than that required 
for standing, yet loag standing is the more fatiguing. 
The fatigue of long standing is relieved by walking, but 
if the passive attitude of standing, or an approximation to 
it, is still used in walking, the foot is subjected to con- 
stant and unrelieved strain. 

As an illustration of the protection afforded by mnscu- 
Iw activity, the gait of one who walks properly should be 
noticed. The foot is advanced almost in the line of the 
walk, with bat slight eversion, bo that the weight, falling 
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momentarily on the heo), follows the outer or strong side 
of the foot arouDd to tbe great toe. As the leg ie extended 
the body is raised on the foot, and aa its outer border, 
from the heel to the head of the fifth metatarsal bone, ia 
shorter than the corresponding inner border, the fore 
foot is mechanicalij or involuntarily turned in or adducted, 
so that tlio weight is thrown oS to the outer eide at the 
moment of greatest strain. At the same time the muscles 
passing behind the inner malleolus, working to advantage, 
g^ve the final push or spring to the step. The gait is elas- 
tic and graceful. There is the proper alternation of atti- 
tndes, for at every step the foot assumes the posture most 
opposed to passive weight-bearing and flat foot, and at 
every step there ia active exercise of the muscles that pro- 
tect the foot (Fig. 8). 

Let this be contrasted with the slouchy, cloddy, nn- 
graceful, jarring walk of tbe woak-footed or flat-footod per- 
son, in which the everted foot is lifted and set down as a life- 
less mass, its normal motion replaced by eiaggerated flexion 
of the knee, the leg never completely extended, the weight 
borne on tbe heel, the strain falling on the weakest part of 
the foot, and the loss of the function of leverage and tbe 
use of passive attitudes in work that demands mnscniar 
activity will have been snfiiciently illustrated. 

In the developed deformity normal use of the foot is, 
of course, impossible, and inherent weakness of structure 
or other cause may make the improper attitude neceseary, 
but jnst as the deformity or the weakness induces the gait 
and attitude, so the assumption of the improper attitude, 
whether by inclination or force of circnmstances, may lead 
to and aggravate weakness and deformity (Fig. 7). The 
facta that such attitudes are unnecessarily assumed through 
ignorance or want of training, and that the weak foot may 
be protected in its weakness by the voluntary avoidance of 
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postures that place it at a disadrantage, are of the greatest 
importance in treatment. 

The safeguards of the foot are muscular activity, per- 
fect freedom of painless motion, and normal alternations 
of attitude. On looking at the foot as a familiar machine, 
some of the common causes of hmitation of its activity, its 




leverage, and balance wiL be very evideDt. The custom of 
cramping the toes in tight shoes and perching the foot on 
an insecure heel is certainly not conducive to the well-being 
of the machine. 

Both the great and little toes are provided with special 
muscles to aid in balancing the weight, and the great toe ia 
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also a powerful brace to the arch and an aid in the work of 
leverage. Yet the muscles are often atrophied by disuse 
and the toea distorted by compression, while the incidental 
corns and bnnions make active motion of the foot painful, 
and it is avoided by assuming the passive attitade of ever- 
sion or by disuse of the active lift of the calf muscles. 

The joints of the foot may be weakened by the local 
cSectB of gout or rheumatism, or sprains or similar diseases 
or ipjuries, and the improper use of the foot necessary dur- 
ing the stage of actual disease or weakness may persist, 
either as a habit or because of more or less disturbance of 
Btnicturo, after the eiire or subsidence of the original cause. 

Distortions of the leg or fractures about the ankle may 
displace the weight of tho body to the disadvantage of the 
foot, or the arch may be directly broken down as in falls. 

The foot may be overworked, as in occupations that re- 
quire long standing, like those of bakers, barbers, grocers, 
and the like, or overweighted by the burdens put upon it. 

As the foot is the mechanism subjected to the greatest 
strain, it is usually the first to show the elfect of weakness 
on the resumption of work after acute or chronic disease 
or during child bearing. 

Predisposing causes are often apparent in childliood, in 
general weakness and relaxalion of tissues, in tho inherited 
vulnerability and predisposiliou to postural deformities 
with which flat foot may be associated. Weakness due 
to rhacliitis or other forms of defective assimilation may 
prevent the proper use of the foot, or the weakness or de- 
formity may be congenital. At a later period improper 
attitudes are common, and may even be the result of in- 
struction, such as that of turning out the feet, a posture 
that interferes with effective leverage and induces au awk- 
ward, jarring walk. 

The foot may be unbalanced bj paralysis of certain 
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muscles, and flat-foot may be one of the reBulting deformi- 
ties ; but, as in such cases the cause is obvious and the 
prognosis and treatment are quite difEerent, the subject 
does not properly come within the scope of this paper. 
In certain exceptional initaTices, however, the foot may be 
weakened by muscular inequalities whose cause is more 
I obscure ; but, as a rule, such cases yield very readily to 
proper treatment. 

In estimating the relative ability of a fool from the 

mechanical standpoint, it will be evident that valgus must 

a source of weakness because the weight of the body is 

' improperly distributed on the foot, that abduction is a 

, source of weakness because the strain of the calf muscles 

J tends to bend the foot laterally, and that a low arch may 

I source of weakness because the lax ligaments do not 

[ hold the joints properly. These three elements combined 

' in varying degree make up the typical flat-foot deformity, 

but they ore by no means always combined. Valgus may 

accompany an exaggerated arch, and valgus with abduction 

is the condition often found in the so-called chronic sprain 

of the ankle. 

Restriction of motion and improper attitudes, whether 
voluntary, the result of habit, or involuntary because of 
pain or weakness or permanent change in any of the struc- 
tures that make up the foot, are sources of weakness be- 
cause they prevent the proper alternation of attitudes. All 
the elements of weakness may be found in developed flat- 
foot, and they must be overcome before it can be cured. 
Any of the elements of weakness may cause symptoms of 
disability and ultimately lead to deformity. 

It must be very evident that the foot may be abused 
and deformed, and yet be able to perform its work ; the 
predisposing causes of weakness are present, yet because 
Kttla is required of the mechanism it is still efiicient. It 
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needs, however, but temporary weakness or sliglit injtiry 
or overwork to give the impulse, dini the foot breaks down. 
Thus symptoms of the weak or flat foot may develop at 
any age, in the robust as well as in the aufemic individual, 
and it is thus explaiued why the very evident weak and 
flat foot of childliood often causes no symptoms until thsJ 
period of rapid growth and increased weight of adoles-'V 
cence, or later when the life occupation is begun. 

The term " flat-foot," as it is generally understood, u 
inadequate and misleading, in tliat it directs attention lo tM 
minor element of weakness and a aecoDdary element of thft ^ 
deformity ; for the symptoms of flat-foot do not result bo- 
canae the foot is flat, but because it is becoming flat; they 
are the symptoms of the strain upon the weak foot and of 
the injuries and changes accompanying a progressive dis- 
location. The mere depth of the arch, which varies in dif- 
ferent races and individuals, is of small importance. An 
unarched foot is not graceful in outline, and it is not usually 
powerful as a lever, but if it is an inherited peculiarity, or 
if the arch has never developed, or if the acquired deform- 
ity even is no longer progressive, the individual does not 
■s a rule suffer discomfort ; while the normal foot, begin- 
ning to give way in abduction and valgus, may cause dis- 
abling pain before the imprint of the sole shows the slight- 
est flattening of the arch. 

The term " weak foot" lias been adopted because it im- 
plies loss of function ralhur than deformity, for, although 
the so-called flat-foot is always a weak foot, yet a weak foot 
is by no means necessarily a flat-foot. The term is here 
used in its broader sense, to include not only the deformed 
foot, but the various elements of weakness and deformity 
which may canse symptoms similar to, and ultimately lead 
to, flat-foot, of which the symptoms and the deformity 
may be regarded as the result of a disproportion between 
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the work to be performed and the ability of the supporting 
Btructnres, 

This theory of disproportionate worl(, which includes 
EflQch B variety of predisposing and exuitin^ causes that 
' may weaken the mechanisni on the one side or overburden 
it on the other, has been explained at length because of the 
conflicting and confasing hypotheses to be found in tent- 
books and elsewhere, in which the effects of deformity 
|_ have been mistaken for the causes, or in which a contribut- 
or exciting factor in a special class of cases has been 
l:alleged as the primary and important element of all cases ; 
[ and because the treatment to be described is conducted on 
principle that the foot is a human machine that may 
L be protected in t)ie exercise of its functions by a knowl- 
|i.«dge of its mechanism. 

If it is weak or disabled, the cause of the weakness, 
L whether it lies primarily in the muscles or in the other 
■ component parts, may be made clear by comparing the dis- 
Kabled member with the normal standard. Onco the cause 
lis discovered and the obstruclionB to normal nse are ro- 
I moved the weak foot may be protected in its weakness and 
r become a strong foot, although the conditions still exist 
I under which it originally broke down. 

The symptoms of the weak foot, though similar in 
[ type, vary in severity according to the local condition and 
I disturbance of function, the work to be performed, and the 
[ Basceptibility of the patient. 

The earliest symptom is usually a sensation of weak- 
iss ; the patient begins to recognize as familiar a feeling 
of discomfort, of tire and strain about the inner side of the 
foot and ankle ; sometimes, after long standing, a dull 
ache in the calf of the teg, or after overexertion a momen- 
tary sharp pain radiating from the point of weakness; 
thus the patient often dates the history of hia trouble from 
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a long walk. After a time the patieat may become nware 
that be is accommodatiag bis babita to Lifi feet; he ridee 
nhvn he once walked, be eita when he once stood, be no 
longer rune up or down stairs or jumps off tbe street car. 
His feet bave lost their apriag, aa be expresses it, which 
meaus that the foot is no longer supported and controlled 
by muscular activity and is no longer used as a lever. 
Not infrequently early symptoms are pain and teuderneaa 
4t the centre of the bed, explained in part by the jarring 
heel walk which is always assumed when the foot is weak, 
and in part by tbe strain upon tbe attachments of the deep 
plantar ligaments. Tbe patient may complain that he can 
not buy comfortable shoes; the reason is, that tbe weak 
foot under use is changed in shape, so that tbe shoe which 
wae comfortable in the morning compresses the foot pain- 
fully at night; thus increasing discomfort from corns, 
bunions, painful great toe joints, and deformities of the 
toes is experienced. Coldness and numbness and increased 
perspiration, caused by the impaired circulation and weak- 
ness, are common symptoms in this class of cases. 

Actual pain is, as a rule, felt only when the foot is in 
use ; it ceases onder temporary rest or relief from dispro- 
portionate work, and it is this remittence of symptoms, to- 
gether with the fact that the discomfort is often more 
marked in damp weather, that leads to tbe mistaken diag- 
nosis of rheumatism. The foot remains, however, weak 
and vulnerable ; the patient recogniiea the fact that be baa 
what be speaks of as a weak ankle, or sprain, or gout, or 
rbeumatiam, but, as he has accommodated himself to the 
weakness, but little discomfort is experienced. 

In many instances such relief or accommodation is im- 
possible, and it is therefore among the working class that 
one oft«nDr sees tbe frank and rapid development of the 
disability and deformity. The range of motion becomes 
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mure aud more restricted ; tie habitual attitude, at first 
exaggerated to deformity only under the influence of the 
weiglit of the body, remains as a permanent disiilacement 
of the bones. The weak and diaiocated foot is subjected to 
constant injury, to what may be likened to a succeeBion of 
slight sprains, so that local congestion and tendenjesB ap- 
pear, and consequent muscular spasm and rigidity. 

Because of this rigidity of the foot, which has lost the 
power to accommodate itself to ineijuaUties of the surface, 
the patient dreads to cross a rough pavement, for every 
misstep is a source of pain. Another symptom which is 
usually present in slight degree at every stage now be- 
comes more prominent, the discomfort felt in changing 
from a position of rest to activity. The ])atient, after sit- 
ting or on rising in the morning, is unable to walk, but 
staggers and limps for several minutes, a symptom ex- 
plained by the fact that when the foot is at rest there is a 
partial reposition of the displaced bones, which must again 
be forced into the deformed posture that has become 
habitual. 

The local tenderness and muscular spasm are increased 
by use, so that the patient may have difficulty in removing 
the shoes at night, and the symptoma relieved by the rest 
of Sunday become progressively worse during the week; 
the pain and discomfort are more general in character, and 
are often referred to the dorsum of the foot, representing 
muscular rigidity and tension, and to the outer side of the 
ankle, where the external malleolos is grinding out a facet 
in the projecting os calcis. The patient may now com- 
plain of discomfort in the feet and cramps in the legs, 
even when in bed, and the appearance of weakness, awk- 
wardness, and depression of spirits may be so noticeable 
that the case is soniotimes mistaken for one of incurable 
nervous disease. 
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One can hardly exaggerate the pitiable condition fo 
wkich the sufferer from paitiful flat-foot may be reduced. 
There Is aomethiog peculiarly exasperating and depresBing 
in an affection which preventE a person otherwise in per- 
fect health from earning Lis living, and the duration of 
the symptoms, the mistakes in diagnosis, the ineffective- 
nesa of treatment, and the apparent hopelessness of relief, 
combined, have a very eviilent effect upon the mental and 
moral as well as the physical condition of the patient. It 
is in this class that a definite promise of relief and ptoha- 
bility of cure in a definite time is the best and most necea 
wry of tonics. 

If these facts are taken into consideration, that the in- 
herited flat-foot, or that acquired in early life, or the com- 
plete flat-foot of long duration, or the weak foot to whi<di 
the individual has accommodated himself, may cause no 
ftctual discomfort or pain — in other words, that there is do 
definite relation between the degree of deformity and the 
■everity of the symptoms — one of the most important 
Btnmb ling- blocks in the way of a proper apprehension of 
the true nature of the disability and its effective treatment 
will have been removed. 

One must also rid one's mind of the notion that the 
veak and flat foot is a necessary sign of degeneration, to be 
found only among the weak-fibred and ill-nourished. The 
predisposition to deformity and the weak foot in its 
slighter grades are perhaps as common in the well burn 
and well fed as among the traditional " mill girls." The 
development of the deformity, the exchange of discomfort 
for disability, the inherited or acquired predisposition ex- 
isting, will naturally be more frequent, more rapid, and 
more marked among those who are obliged to use the feet 
constantly than among those who arc not. 

In alt oases of weakness of the foot a thorough an<l 
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orderly examination should be made of its functional ability 
and use, not only for the purpose of diagnosis, but in order 
that the amount and character of the temporary or perma- 
nent changes in structure may be estimated. One begins 
the examination by noting the manner of standing and 
walking. The heel walk, the exaggerated oversion of the 
feet, the slouchy gait, in which the leg is never completely 
extended, in which the power of tho calf mnscles is not 
applied, and in which the essential postures of the foot 
are disused, are all elements of weakness, and should 
be corrected whether they cause symptoms or not. 
The distribution of the weight of the body and the 
habitual nse of the foot are often made evident by ex- 
amining the worn shoe. If it is bulged inward at the 
arch or worn away on the inner side of the sole it shows 



The same observations are then made on the bare feet, 
particular attention being paid to the line of strain or \qv- 
erage : thus, a line drawn down the crest of the tibia from 
the oentre of the patella, continued over the foot, should 
meet the interval between the second and third toes ; if it 
falls over or inside the great toe, it shows that the foot is 
working at a disadvantage. The contour of the foot 
should then be examined ; its internal border should curve 
slightly outward, so that if the feet are placed side by side, 
with the toes and heels in apposition, a slight interval re- 
mains between them; if this slight concavity is replaced 
by a noticeable convexity when weight is borne, the foot is 
weak. This change in contour is often the earliest and 
sometimes the only evidence of deformity. The arch of 
the foot, properly protected by the muscles and by a proper 
attitude, sinks but slightly under weight ; there is a slight 
elasticity only, and if the depression is marked it shows 
laxity of ligaments and weakness. The exact amount of 
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bearing surface may be demonstrated by an 
the Boie in a manner to be presently described. 

The balance of the 
foot as shown by the 
range of motion is next 
to be t«Bted, f«r its limi- 
tation is one of the ear- 
liest signs of improper 
nttitndes and weakness. 
Thia range of motion va- 
ries somewhat within nor- 
mal limits; it is UHuully 
greater in childhood than 
in adult life, greater in 
the slender than in the 
massive foot, and greater 
in the foot used proper- 
ly than in one that is 
not, The first tent is ap- 
plied to simple dorsal and 
plantar flexion ; the leg 

must be fully extended at the knee ; the line of strain mQst 
be in its normal relation, su that the foot may be neither 
ftddueted nor abducted, and the obaerration mast be made 
on its outer border. In this position the patient should 
be able to flei the foot well beyond a right angle, from 
ten to twenty degrees. Voluntary extension can be made 
to about one hundred and thirty or one hundred and 
forty degrees, the range of motion being from fifty to sixty 
degrees. 

By far the most important test is that of the power of 
adduction or Inversion of the foot, the lest of the medio- 
tarsul and aubastragaloid joints, because in this motion 
the OS calcia is drawn forward and inward under the 
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astragalus, while the fore foot is flexed about its head. 
With the leg extended and the patella pointing forward, 
the foot is turned in as far as possible ; the elevation 
of its inner border, or supination, and the turning in 
of the heel are well illustrated Jn the photograph (Fig. 
10); the actual adduc- 
tion is somewhat diffi- 
cult to measure, but it 
is about thirty degrees. 
Even the mild and early 
cases of weak foot usu- 
ally show some limita- 
tion of this most impor- 
tant motion, and in many 
instances it is complete- 
ly lost, the patient turn- 
ing the entire leg in 
the effort to adduot the 
foot. The less impor- 
tant motion of abduc- 
tion is also shown (Fig. 
11). Its range is some- 
what leas than that of 
adduction.* The range 
of passive motion is then 
I all directions. The range 
to ten degrees beyond that 
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tested by pushing the foot 
of dorsal flexion is from fivi 

* The attitude of adduction is the Btroiig attitude, lieeauao the weak 
part of the foot is prol^^cted by the mascles. Tlie typical strong de- 
fonnitj is the club-foot, of which pnin is not a syiniitom and in which 
the wdght of the bodj maj bo made use of to correct and present de- 
formitj. The attitude of abductioD ia the weak attitude of muscular 
relaiayop, m which the weak part of the toot ia subjected It 
The tjpical weak deformity is the flat-foot, in which the ? 
weight of use cnuae pain and iDorcase the defonoity. 
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of voluntary motion, while passive extension, so far as 
it applies to llie ankle joint, is about the same as the 
voluntary, altLough 
the fore foot may 
be still farther bent 
downward at the 
medio-tarsal joint. 
The limit of pas- 
sive adiluction is 
considerably be- 
yond that of vol- 
untary invetBion. 

FaHBive motion 
Rerveg several pur- 
poses ; contrastf<l 
with the range of 
voluntary motion, 
it shows the habit- 
nal use of this foot, 
since the motion 
least used is most 
limited ; it brings 
out the slight re- 
strictions of motion 

and the presence of local lenderness, which, even in early 
cases, arc nsually present. Thus, if pressure is made just 
in front of and below the internal malleolus, at the aslragalo- 
flcaphoid junction, and at the same time the foot is tjuickly 
inverted, the patient will notice the painful pressure jioint 
and a feeling of constriction and tension aboat the dorsum 
of the foot before the nomial limit of motion is reached. 
As the foot is dorsally flexed the plantar fascia is pnl upon 
the atrctch, and its ondition may bo noted, for a contracted 
and seiiBitivo plantar fascia may cause symptoms of disa- 
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' bility that induce or are combined with abduction and 


^^— valgus. 


^^^L Is other words, this mode of examination makes evi- 


^^Bdent the amount of disability and permanent change in the 


^^^B^ machine which mast be 


^^^^■^^^^^^H overcome before a cnre 


^^^^^^^^^H can be 


^^^^^^^^^^^^^^^^H By one 


^^^^^^^^^^^^^^^^H grades weak 


^^^^^^H foot: 


^^■■P^^^^H The normal foot 
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^^^^B ^^^^^H range voluntary 
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passive range of motion ■ 
is restricted, or in which 1 
there are evident weak- 1 




^B 


iiess and deformity, 1 


1 i„ K v-,1, r' li.,],:, r,,„i 'Ibis limitation of mo- 
tion depends, as a rale, 


on the acconimo<i;itive changes in structure to the habitual 


1 postures or to the deformity. These changes are first evi- 


dent in the muscles and ligaments and finally in the ar- 


ticular surfaces of the bones. Added to this underlying 


limitation of motion there is always a varying degree of 
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muscukr spasm, dependent upon the local irritation and 
injury. 

There can be no doubt that the origin of the weak 
foot may in many instances be traced to early childhood. 
Certainly deformities and improper atrttudea are very com- 
mon at this period, and it ia mnch more likely that they 
are ingrown than outgrown. Actual pain from the weak 
foot is rare at this age. The child may complain of fatigue 
and may be weak nnd awkward, but it ia usually because 
of the very evident deformity rather than because of symp- 
toms that advice is asked. In these cases, as in every case, 
the habitual attitudes and use of the feet are of the first 
importance. 

One of the moat frequent of the improper postures is 
that of exaggerated eversion of the feet, which is not only 
an nnjrraceful attitude, but a direct cause of weaknesa. 
The opposite attitude of inversion of the feet, the so-called 
" pigeou-toed " walk, is most offensive to relatives and 
friends, and it is for the correction of the attitude that the 
child may be brought for treatment. This attitude is in 
many inatHnces a sign of the weak foot, for on eismina- 
tion the bulging on the inner side, the inversion of the leg 
in its relation to the foot, and the flattened arch, show very 
plainly that it is the foot and not the attitude that requires 
treatment, and that the attitude is iu this class of cases 
really a safeguard against increasing deformity, which will 
correct itself wheu its cause is removed. Particular em- 
phasis is laid upon this point, which is very generally over- 
looked, because the routine treatment of the pigeon toes in 
uight be the cause of direct harm. 

" Weak ankle " ia a term popularly applied to the weak 
foot of childhood, in which the shoe is worn away on its 
inner side. In these caaes the foot is in a position of val- 
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young children, uiid tkre oftua caused by ilefoctive OBsirai- 
lation. At this age the foot is, in additiun, usunlly Ant; 
but in the valgus or weak ankle of later ycare the arch is 
often normal in outline. 
I Prominent or "outgrown joints" often attract the 

mother's attention ; the iiitfrnal mnlleoli appenr proiuineut 
because of the position of valgus, or beuHuse of the uversion 
of the feet the malleoli may etrike against one another, 
" interfere," and thus there may be an actual hjjiortrophy 
from local irritation. 

Another type is the long, slender foot of adolescenco, 
in which the scaphoid is prominent because of the strain 
and pressure put upon it by the improper attitudes ; its posi- 
tion is often shown by the point of wear in the leather of 
the shoe. In the weak foot of childhood, although marked 
restriction of voluntary and passive motion may be present, 
there are, as a rule, hut little local tenderness and muscuhir 
spasm, and, as has been said, hut little actual pain, thus 
differing greatly from the adult type. 

The principles of the treatment which leads to the per- 
j manent cure of the weak foot and llat-fout are very simple, 

but their application varies somewhat according to the 
grade and duration of the deformity. The object of treat- 
ment is to change the weak foot, not only in contour but 
in habitual attitudes and in power of voluntary motion, to 
those of the normal font, because n cure is impossible until 
function is regained. The first step must therefore bo to 
make passive motion free and painless to the normal limit, 
for the obstructions to the motion of the machine must be 
removed before the power can be properly applied. The 
■ increase of muscular strength and ability on which ultimate 

^^^B onre depends is not possible while motion is restrained by 
^^^BSeformity or pain or by adhesions or contractions. 
^^^B The weak foot, because of inefficient ligameuts and 
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I contrasted with tbe narrow sole and the high 



iioot 1 

>hee). 

The prevention of distorted toes and tbe diacomfort of 
tbe abused foot is a matter of great importance in child- 
hood. It should he insigted that the sole of tbe shoe be of 
sncb shape and width as to allow of independent movement 
of the toes. Unfortunately, little children are often seen 
wearing shoes of the shape usually assumed at years of 
discretion. In this regard girls suSer more than boys, as 
women do more than men. Tbe girl who nmy have worn 
comparatively harmless shoes until the age of ten years or 
thereabouts changes suddenly to the high heel and narrow 
sole, and the process of distortion begins, the amount of 
distortion and the degree of discomfort depending on the 
amount of work required of the foot. Wide solea and no 
heels should be worn as long as possible by children for 
protection from injury and because tbe high heel limits tbe 
necessity for, and therefore tbe use of, tbe entire range of 
motion of the foot and ankle. 

A simple expedient in tbe treatment of the weak foot 
and an aid in balancing it properly is to raise the sole and 
heel of the shoe slightly on the inner side to simulate the 
wearing away on the outer side, as in tbe use of tbe normal 
foot. This aids in overcoming the valgns, and is of special 
importance in the treatment of the weak foot in childhood. 

When the patient stands properly balanced in the proper 
shoe bis attention is called to the three elements of weak- 
ness. He is instructed to guard against valgus by throwing 
the weight on the outer side of the heel ; to guard against 
abduction by keeping the toes almost straight in front of 
tbe body; the signiQcance of the bulging on the inner side 
of the foot is pointed out to him, that he must prevent 
this by aiding the arch by the power of tbe great toe, as 
already illustrated. The importance of leverage is shown 
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him, that he must try to feel the sole of the shoe with hie 
toea and the active lift of the calf muscles by fully oxtend- 
ing the leg and raising the body on the foot from time to 
time. That he must avoid long coDtinnaDce in one posi- 
tion, especially the passive posture, which simulates the 
attitude and deformity of flat-foot. la short, he is in- 
structed in the mechanics of the foot and its voluntary 
protection. 

Although the proper walk is the best of exercises, it is 
important to show the patient the normal range of motion 
in all directions and let him endeavor to reach it by volun- 
tary exercises. Raising the body on the toes, first on both 
feet, finally on one foot, for from twenty to a hundred times 
is a very good exercise for the foot and for the calf. In 
many instances this very simple treatment is all that is 
necessary, and the symptoms of strain and tire completely 
disappear, but in cases of more severity the patient Is not 
able to prevent deformity voluntarily, conHeqnently a sup- 
port in necessary to hold the foot in proper position and to 
relieve discomfort. It is usually necessary in the weak 
and flat foot of childhood, because one can not command 
the aid of the patient. 

In applying a support to the weak foot the nature of 
the deformity that is to be prevented must be borne in 
mind: that the flat-foot, for example, is not a direct 
breaking down of the arch, as is usually taught, but a 
lateral deviation and sinking — a compound deformity, as 
baa been already described — so that a brace, to be effi- 
cient, must hold the foot laterally as well as support the 
arch. At the same time it shonid not prevent the normal 
motions of the foot, and thus interfere with the increase of 
muscular strength and ability, on which ultimate cure de- 
pends. The supports that have been ordinarily need for 
fiat-foot do not fulfill the conditions ; the pads and springa 
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placed beneath the arch are intended to support it by direct 
pressure, without regard to the valgus or the abduction; 
they are usually Ul-fitting and often oi such lengtli and 
sliape aa to splint the foot and thus prevent its motion. 
Leg braces which control the valgus do not often accurately 
hold the foot, and their weight and unsightliness are fatal 
objections to their use in the early cases, in which preven- 
tion of subsequent deformity is of such importance. No 
brace should be applied to a deformed and rigid foot, be- 
cause it is unable to shape itself to the support ; the spasm 
and rigidity must be first relieved by preliminary treatment, 
as will presently be described. 

The brace that has been used by me for nearly ten 
years was designed to meet the conditions which have been 
mentioned, and, notwithstanding the time and care neces- 
sary for its application, it has come into very general use 
here an<l elsewhere. On the theory that a perfect fit is 
essential in a brace, it has always been insisted that a 
plaster cast of the corrected foot should be taken Jo every 
case. Casts are easily and quickly made in the following 
manner : .Seat the patient Jo a chair ; in front of him place 
another chair of equal height ; on it lay a thick pad of 
cotton batting and cover it with a square of cotton cloth. 
Put about a qnart of cold water into a basin and sprinkle 
plaster of I'arla ou the surface until it does not readily sink 
to the bottom ; then stir. When the mixture is of the 
consistence of very thick cream pour it upon the cloth. 
The patient's knee is then fiexed, and the outer side of the 
foot, previously smeared lightly with vaseline, is allowed 
to sink into the plaster and, the borders of the cloth being 
raised, the plaster is pressed against the foot until rather 
more than half is covered. The foot ahonid be at a tight 
angle with the leg and in its normal relation to it, the sole 
being absolutely level with the leg, at a right angle tu the 
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floor. Aa aoon as the piaster is hard ite upper Burface is 
coated with vaBeline and the remainder of the foot cohered 
with plaster; the two halves are then reinoTod, smeared 
lightly with vaseline, and bandaged together. The interior 
is dampened with soapsuds and is then filled with the plus 
ter cream. In a few moments the plaster shell may he re- 
moved, and one has a reproduction of the foot, which, when 
properly made, should sland upright, without inclinaticn 
to one side or the other. In many instances it will be of 
advantage to deepen the inner and outer arches of the cast, 
in order that the arch may be slightly ex^gerated, espe- 
cially at the heel, so that the depression and inversion of 
the anterior extremity of the os caleis may he prevented. 
This model serves for the outline of the brace to be drawn 
upon it, aa illustrated in the diagrams. 

The brace, cut of the best sheet Bteel, 18 to 20 gauge, 
is molded upon it and tempered, so that as it is applied 
for the purpose of preventing deformity it may be practi- 
cally unyielding to the weight of the body. 




'trognlo-BCBplioii] joint. 



It will be noticed that the brace clasps the weak pg 
of the foot and holds it together ; the broad internal u 
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■ right portion covers and protects tho astragulo- scaphoid 

W junction (Fig, 13) ; rising well above the scaphoid, the ex- 

I terniil arm covers the calcaneo cuboid junction (Fig. 14) 

I and the outer aspect of the foot to a height sufficient to 

I hold the foot securely. The lower portion provides a firm, 




II' calanueu-cubolil Junction 



comfortable support for the sole, yet, reaching from the 
centre of the heel to just behind the hall of the great toe, 
it does not restrain the nortnal motions of the foot 
{Fig. 15). 

This brace may be nickel plated and japanned, which 
makes the smooth finish, or tin-plated, or galvanized, or 
covered with hard rubber, which is much more dumble, 
as rusting is prevented. It may lie covered with leather, 
or an inner sole may be placed on its upper surface ; but 
this is not usnally necessary. As it is dtlcd to tbe foot, 
it finds and holds its own place in the shoe, so timt do 
attachment is necessary, and it may be changed from one 
shoe to another and its presence in the shoe is not evidenL 

Not only does it hold the foot laterally and from be- 
neath, but there is an element of suggest iven ess in the 
slight leverage action which is very important. The pa- 
tient, instructed to tliruw his weight upon the out«r side 
of the fool, presses down the external ana, and lilts tight- 
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ens the internal flange against the inner side of the foot, 
ao that he instinctively drawa in the weak part of the foot 
away from the pressure or into the normal contour; he 
no longer everts the foot in walking, 
and he is not likely to assnme the 
passive attitude, beeanse of the sag- 
gestive lateral pressure of the sup- 
port. Tlie shape of the brace, in 
general like that of the diagram, is 
modified in certain cases ; for in- 
stance, the entire internal aspect of 
tbe foot may be weak and must be 
covered by the interna! flange. In 
very heavy subjects the sole portion 
must be made larger, or olher slight 
modifications may be necessary. If 
any portion of the rim of the plate 
causes discomfort, the edge may be 
turned away slightly at tbe point of 
pressure by a wrench. After a few 
days the patient no longer notices the 
presence of the brace, and as it does 
not show it may be worn indefinitely. Tt is usnsliy neces- 
sary for from three months to a year or longer, according to 
the condition of the patient and the use to which his feet 
are put, Tbe brace, properly made and adjusted under the 
proper conditions, causes no more pressure or discomfort 
than a weli-made shoe, for its principle is quite diiferent 
from that of the pads that are in common use, to which this 
objection has been made; the brace should afford support 
when necessary, and at all times suggest a proper attitude ; 
it is, however, but one of the essential factors in a general 
scheme of treatment. 

In the treatment of children, the passive movements of 
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tbe foot should be carried out to the full limit at morning 
and night, until tlie child has regained the aliility to per- 
form thera roluntariSy. Special gymnastics and massage 
are of service and may be necessary in certain cases. Bi- 
cycling may be cited as one of the best and roller skating 
as one of the worst exercises for the weak foot, A year 
is about the lime required for a cure of tbe wuak foot in 
childhood, although attention to the shoes and the attitudes 
must be kept up indefinitely. 

One may now contrast with these mild types of weak- 
ness that have been described thoa« cases of extreme de- 
formity in which the symptoms are dJEwbling and in which 
the foot is rigidly held in the deformed position by muscu- 
lar spasm. Such cases, often considered hopeless as re- 
gards a euro, or oven relief, are in reality the most satisfac- 
tory, and in no other type of painful deformity can so 
much be accomplished by rational treatment aa in this 
class. 

The deformity must be considered as a dislocation, in 
which the astragalus has slipped downward and inward 
from oS the os calcis, which in turn is tipped downward 
and inward and into a position of valgus. 

The remainder of the foot is turned outward, so that 
the relation of the leg and the fore foot is entirely changed ; 
in fact, tbe fore foot is almost entirely disused. Willi the 
deformity one finds, it may be. local periostitis, new facets 
in the bones, active and passive congestion, and the like. 

The amount of permanent change in the bones in tbe 
•ense of irremediable deformity has been greatly exagger- 
ated by the few post-mortem einminations that have been 
recorded, for by far the greater number of patients are 
young adults in whom the eitreme deformity is of com- 
paratively short duration and in whom complete cure la 
possible. 
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The problem in treatment, therefore, is first to replace 
the dislocation and to remove all tbe obstructions to free 
paflsive motion, to rest the injured and eongealed tissues, 
and to relieve the sufferer from the continuous and debili- 
tating pain. The patient is etherized and, the muscular 
spasm being completely relaxed, one may estimate the 
Amount of restriction of the range of motion. Of this, 
muscular spasm makes about half ; the aim now is to remove 
this residual obstruction to motion in every direction and 
finally to place the foot in the attitude most opposed to 
that which has been habitual. This is the object of forci- 
ble overcorrection as the first step in the systematic repair 
of the disabled mechanism ; its principle must not be con- 
founded with forcible correction carried out with the ob- 
ject of remolding the arch of the foot or in which the 
simple correction of the deformity is tbe object in view. 

One first extends the foot forcibly, then flexes it to the 
normal limit, then abducts and adducts, the various mo- 
tions being carried out over and over until the rigid foot 
has become perfectly flexible ; it is often necessary to allow 
the patient's leg to hang over the table, so that tlie foot 
may be taken between the knees, in order to supply the 
required force by the thigh muscles. These motions are 
accompanied by the audible breaking of adhesions and the 
complete disappearance of the deformity. 

In a limited number of cases it will be necessary to 
divide the tendo Achillis — when, for example, the range of 
dorsal flexion remains limited in sp'te of repeated stretch- 
ing, or when there has been very great pain and tenderness 
at the medio-tarsal joint, and it is desired to remove the 
strain of the calf muscle completely. Traumatic cases 
come especially under this head. This tenotomy has one 
great advantage, that it lengthens the course of treatment 
and gives the patient the benefit of a longer rest and op- 
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portnnity for Rfter- treatment. WLen the passive taoge of 
motion has been regained, the foot ib turned downward, 
then inward and upward into the position of extreme 
eqaino-varas, ao exft^eration of the attitude of adduction, 
as shown in Fig. 10. By this manipulation the os calcis ia 
drawn under the aatrngalns and thrown into an everted 
position, and the scaphoid ia flexed about and under the 
head of the astragalus, which is then lifted to the limit of 
normal flexion (Figs. 15 and 16), The attempt is always 
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made to hriog the extreme outer border of the inverted foot 
op to a right angle with the leg, which is the limit of nor- 
mal forced flexion in this attitude. The foot, thickly padded 
with absorbent cotton, is then fixed in this clubfoot position 
by plaster-of- Paris bandages. 

Surpriaiugly little discomfort, considering the force 
that it is sometimes necessarj- to apply, is experienced 
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after the operation. The familiar and often intense pain 
from which the patient has suffered so long is entirely re- 
lieved by the correction of the deformity; there is often a 
sense of tension about the outer side of the ankle and dor- 
sum of the foot, hut ihis is not as a rule of long duration. 
As soon as possible, often on the following day, the pa- 
tient Is encouraged to stand and walk, bearing Lis weight 
on the foot. Walking serves two purposes — to still further 
overcorrect the deformity und to accustom the patient to a 
postnre entirely diSerent from that so long assumed. 

Meanwhile the contracted tissues on the outer side be- 
come thoroughly overstretched, the weakened ligaments and 
muscles on the inner side are allowed to contract, and the 
local irritation rapidly subsides uoder the rest from the 
constant injury to which the foot has been subjected. 

The patient is not confined to the bed or house; if 
both feet are in plaster bandages, crutches are, of course 
necessary. The time that the feet should remain in the 
overcorrected position depends upon the duration of the 
deformity and the severity of symptoms; this is from one 
to six weeks, the usual time being about three weeks. 

At the end of two weeks, or whenever the patient can 
support the weight on the plaster bandage without a sensa- 
tion of discomfort, it is removed, the foot placed in the 
proper position, and a cast taken for the brace. Immedi- 
ately after this is done, the foot is returned to the clubfoot 
position and the plaster bandage reapplied. When the 
brace is ready the plaster bandage is finally removed ; the 
foot is now in good position and in many instances the 
arch is exaggerated in depth. 

For the first few days, prolonged soaking in hot water, 
with subsequent massage at intervals during the day, will 
be found useful in overcoming the swelling and local ten- 
derness that may remain. It is always insisted that a 
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new shoe of the Wsukenphast pattern shall be obtaioed, 
the sole and Leel of which are raised a quarter of an inch 
on the inoer side to aid in the balancing of the weak foot; 
the brace is then applied, and the patient ia never allowed 
to walk without its support. When the shoe is removed 
he is instructed to walk on the outer side of the foot or the 
toes until the foot again becomeB strong ; in other words, 
the defurinity is never allowed to recur. 

The systematic treatment ia then begun by the surgeon 
and patient, the first easential being the attainment of free 
and painleas passive motion in all directions. Tbeae mo- 
tions, which have been bo long restrained by deformity, can 
not be regained without effort, and during this stage the 
treatment must be carried out by the surgeon himself ; if 
he trusts to the patient or his friends, a cure is out of the 
question. At least once a day the full range of motion 
must be carried out to the normal limit. 

Three motions — abduction, Hexion, and extension — are 
usually free and painless ; but the fourth, that of adduc- 
tion, is almost invariably resisted by the same quality of 
muscular rigidity that was present before the operation. 
By far the most effective method of overcoming this resist- 
ance is conducted as follows : The patient is seated in a 
chair and the surgeon stands in front of him. Let us sup- 
pose that the left foot is to be adducted or, as the patients 
express it, twisted. The surgeon places the foot between hia 
knees : his left band encircles the heel, the fingers grasping 
the projecting os calois aud tendo Acbillis; the ball of the 
palm lies against the mcdiotarsal joint on the inner aspect 
of the foot ; the right hand grasps the outer side of the 
fore foot and toes ; then, by steady pressure of the thigh 
muscles, the fore fool is forced downward and inward over 
the fulcrum formed by the projecting palm which lies 
tipon the left knee, the fingers holding the heel steadily in 
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place. This inward twisting is at first resiBted by a mixed 
voluntary and involuntary niuscular spasm, which gradu- 
ally gives way under steady pressure, When the limit of 
adduction has been reached the foot is firmly held until all 
pain has subsided, when the patient is instructed to make 
voluntary movements while the foot is in the corrected 
position, flexion and extension of the toes, and to con- 
tract the flexor rauBcles of the foot. Finally the patient at- 
tempts to adduct the foot, the surgeon supplying the power, 
which in all cases of this type has been completely lost. 

This passive manipulation to the extreme limit of normal 
adduction is necessary until there is no longer any sensation 
of pain or tension, for as long as there is the slightest spasm 
or painful restriction, so long is the voluntary motion lim- 
ited, cure delayed, and relapse of deformity probable. 

During active treatment the patient, by the use of mas- 
sage, active and passive motion, is constantly working to 
one end — namely, to regain the lost power of voluntary 
add action. 

The time necessary to rest the feet, to overcome the 
local inllammation and muscular spasm, and to regain, in 
part at least, the range of passive motion, to place the pa- 
tient in the same position as regards a cure as that of the 
milder type of deformity, is from three to six weeks. 

Usually the patients are told that a month will be 
necessary, and that at the end of that time they may return 
to work, free from pain and from the danger of relapse, 
and that the feet will constantly grow stronger under the 
work which was before too great for their strength. The 
time necessary to re-educate the adductor muscles in their 
proper function depends in great degree upon the intelli- 
gence and persistence of the patient. Although in after- 
treatment massage and special exercises are of benefit, the 
essentials are very simple: they are an effective brace, a 
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proper shoe, and the passive maoipulstiott which has been 
described until its object has been attained ; the proper 
walk, the heat and easiest of exercises ; and lastly, to force 
into the patient's understanding the method of protecting 
the weab foot by the alternation of strain and by proper 
postures. 

There are other cases in which the deformity of fiat- 
foot is complicated by rheumatoid arthritis or chronic 
rheumatism, of which the evidence is seen in various joints, 
bnt in which the pain and discomfort seem concentrated in 
the feet, which are absolutely stiff and deformed. In such 
cases one can hardly expect a complete cure ; but, althongh 
the function of leverage may Dot be regained, still one may 
hope, by overcoming the deformity, to hold the weight of 
the body over the foot, so that the pain of a progressive 
dislocation may not be added to the pain of disease. 

I have, in s number of instances, replaced the feel 
under ether anaesthesia with the happiest results, the im- 
provement in the general condition, consetjuently in the 
resistance to the disease after the relief of the local pain 
and discomfort, being very marked. 

Another type of weak foot is the common variety 
known as chronic sprain of the ankle, to which 1 have 
called attention under the title persistent abduction,* in 
which the foot is rigidly held in an abducted position. The 
local condition in these cases varies from simple limitation 
of motion and slight deformity to subluxation of the as- 
tragalus ; it, is simply a variety of the weak and disabled 
foot, and is to be treated in exactly the same manner as the 
rigid flat'foot and with the aame success. In most instances 
the so-called chronic sprains will be found to yield very 
readily to treatment conducted on the principle of an im- 
paired function to be regained. 

• .Vra York MtiMeal Journal, October 11, 1890, 
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Between the two classes of cases, the mild and the 
severe, one finds every grade of deformitj. All cases in 
which there is marked muscidar spasm, local tenderneBS, 
and swelling require temporary rest — in many instances 
simply rest of function, combined with massage ; in others, 
rest in a plaster bandage in an inverted position. In th« 
milder and ordinary class of cases, the use of a brace and 
shoe will alone relieve spasm and pain, and the range of 
motion can usually be regained by manipulation, passive 
motion, and the proper use of the foot. Occasionally, even 
in childhood, limitation of normal motion which is not due 
to pain may prevent the proper nse of the foot, and, if it 
does not readily yield to manipulation or mechanical stretch' 
ing, tenotomy should be performed and followed by pro- 
longed overcorrection of the deformity. The origin of the 
muscular inequality may very probably be in some instances 
an unnoticed and rapidly cured anterior poliomyelitis, which 
is still suiGcient in its effects to unbalance the foot, and in 
others the long duration of the deformity, but, whatever 
may be the theory of it« causation, it is again emphasized 
that obstruction to motion in every direction muit be over- 
come before a complete cure is possible. 

It must be apparent that in many instances the cure of 
the weak foot ia out of the question, either because of the 
want of energy or opportunity on the part of the patient, 
or because of the local or general conditions, types fa- 
miliar in out-patient practice. In such cases raising and 
strengthening the inner aide of the shoe by the wedge- 
shape leather sole, as used by Thomas, splints the painful 
foot and aids in relieving the strain. If the symptoms are 
more acute, the adhesive- plaster strapping, as advocated by 
Cottrell and Gibney for the treatment of sprains, is often 
of service, although it is applied in a difierent manner and 
with a somewhat different object in view. One end of a 
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strip of adhesive plaster, about fifteen inches long and three 
inches wide, is applied to tbe outer aide of the ankle just 
below the external malleolus; the foot is then adducted 
and the band is drawn tightly beneath the sole and up the 
inner side of the arcb and leg, and is staj'ed in this posi- 
tion by one or two plaster strips about the calf. Narrow 
plaster straps are then applied aboat the arch and ankle in 
a figure- of -eight manner, and a bandage is applied. The 
object of the dressing is to aid in holding the foot in the 
proper position by the support and suggest iveo ess of the 
plaster, and to provide the firm compression about the arch 
that is always agreeable to the sufferer from weak foot. 
This treatment, combined with the built-up shoe, is often 
very effective in overcoming the acute and disabling symp- 
toms of the weak and injured foot. 

The various cutting operations for the relief of flat-foot 
do Dot call for extended comment in a paper devoted to ita 
prevention and cure. The typical operation aims at re- 
moval of deformity simply ; functional cure is made im- 
possible by the destruction of the mediotarsal joint. It 
h&rdly seems possible that adhesion between the astragalus 
and scaphoid bones can for any length of time withhold a 
recurrence of deformity of the nature and origin of flat- 
foot, and in all the cases that I have examined in which 
this operation bad been performed there was still loc&l 
tenderness and muscular spasm and even relapse of the 
deformity. 

The operation of advancement of the extremity of the 
OS calcis, as proposed by Gleich, in order that it may be 
placed in relation to the leg somewhat like that of a Piro- 
gofi amputation, is not likely to be adopted, nor is the 
scoring of the sole of the foot with the hot iron likely to 
become popular, as advocated by Bond, for the purpose of 
obtaining scar contraction. 
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The most innocent and rational of the operations for 
flatr-foot IB tbe supramalleolar osteotomy of Trendelenburg ; 
it ia, unfortunately, by no means always successful, and the 
necessarily pronounced artificial bowleg is likely to prevent 
its extended use in tMs country. 

In all these operations the element of rest necessary for 
weeks or months must be taken into consideration, as ex- 
plaining the immediate effect of whatever procedure is 
adopted. An investigation of final results will prove, I 
believe, as might be predicted from the nature of tho de- 
formity and the complex structure of the foot, that there is 
no short and easy method by which a cure may be attained. 

A brief analysis of a thousand cases of so-called flat- 
foot may present certain points of interest. No cases of 
incidental or paralytic flat-foot are included in the statistics, 
which represent the new cases treated in the out-patient 
department of the Hospital for the Ruptured and Crippled 
during the past five years : 

The Age and Sex of the Fatimis. 



AOB. 


M»les. 


FemslcB. 


Total. 




112 
144 

68 
132 


30 

81 

41 






























618 


382 


1,000 



Foot affecwd; right, 133 ; left, 188 ; both, 729, 

In fifty-eight cases the cause of the disability appeared 



injury, i 



1 sixty-five instances it was apparently 
•T rheumatoid arthritis. The symptoms 
usually appear first in one foot, and, as a rule, they are at 
. all times more marked on ooe side. 
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In five hundred and sixty-nine instances the duration of 
symptoms was recorded, being six months or less in four 
hundred and nine. 

The age of the patients is of interest as bearing on the 
qnestion of prognosis. Four hundred and twenty-BiK were 
between ten and twenty years of age, and seven hundred 
and eighty were less than thirty. 

Hospital statistics can not adequately represent the aub- 
jeot of the weak foot, for, as a rule, it was because of dis- 
ability and pain, not for the deformity or for the milder 
type of symptoms, that these patients applied for treat- 
ment. In the larger proportion muscular spasm and rigid- 
ity were present, and io two hundred and thirty-four caiea 
to such a degree that forcible overcorrection was advised, 
&n operation rarely necessary in private practice. 

It is in childhood that the prevention of subsequent 
weakness and deformity is of the first importance, yet but 
ninety-eight children of ten years of age or less are record- 
ed, and of tlieae a large proportion were brought, not for 
weakness or deformity, but for treatment of the symptom- 
atic in-toeing. 

The philosophy of this theory of the cause and euro of 
the weak foot may be again briefly outlined. 

1. The normal foot may be made to assume an attitude 
reaembling that of the so-called flat-foot (Fig. 2). 

2. The deformity of ftat-foot is a permanent exaggera- 
tion of a normal attitude (Pig. 1) : it follows, then, that the 
habitual assumption of the simulating posture predisposes 
to deformity. 

3. This passive attitude that simulates deformity may 
be simply the result of habit, but, on the other hand, it 
must be sBsamed if the mechanism is weak or overburdened, 
or if leverage causes pain, or if normal motion is in auy 
way restricted. 
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4. Weakness may b» prevented by guarding the foot 
from injury and improper use. Deformity may be cured 
by the removal of obstructions to normal use, by protecting 
the foot during the period of wealtness, and by restoring 
the normal balance between the work to be performed and 
the ability of the mechanism. 

In conclusion, the following points are again empha- 
sized. Fiat-foot, in its surgical sense, is a compound de- 
formity, of wbich the elements of valgus and abduction, the 
improper distribution of the weight and strain, are of vast- 
ly greater importance than the depth of the arch. 

The weak ami tlat foot can he cured, but only by the 
application of the simple principles that any mechanic would 
apply to a disabled machine whose structure and use were 
known to him ; in other words, there can be no permanent 
cure of weakness and deformity unless norma! function is 
regained, or any elective treatment unless it has this end 

The term weak foot has at least this advantage, that it 
implies nothing that the student must unlearn, for, if func- 
tional weakness is recognized, its causes may be analyzed 
and appreciated; it is because of the misappHcation and 
misapprehension of the term flat-foot, and because of the 
associations which have so long obscured the rational treat- 
ment of the deformity, that the term has been discarded 
from the title of this paper. 

Previous articles on this subject by the writer may be 
found in the Boston Medical and Surgical Jourrtal, June 
14 and 21, 18B8 ; vol. i of the TraanactionK of the Amer- 
Ortkopoedic Association, for 1 888 ; the Mew York Medi- 
cal Journal, May 17, 1890, October 11, 1890, and February 
27, 1892; and the Annals of Surgery, January, 1893. 
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